Compressional and shear velocities, density, and porosity were measured for 22 serpentinized peridotites recovered during ODP Leg 125. The densities of the samples vary from 2.40 to 2.86 g/cm3, whereas the compressional velocities at 200 MFa are between 4.60 and 6.47 kmls. A positive linear trend exists between both compressional and shear velocities and density. The high porosity in serpentinized peridotites decreases the density and seismic velocity.
INTRODUCTION
The role of serpentinized peridotite in the seismic and petrologic nature of the oceanic crust and upper mantle has not been clearly established. Since Hess (1962) proposed that serpentinized peridotite might account for a wide range of velocities. in the crust, there has been a great deal of controversy regarding these rocks in the literature. . -Although Cann (1968) ,-Oxburghand. 'I'urcotte (1968) , and argued convincingly against the ubiquitous serpentinization of the crust, serpentinized peridotites are known to be common in areas of fracture zones, transform faults, and subduction zones (e.g., Aumento and Loubat, 1971; Bonatti and Honnorez, 1976) . Interest in the distribution of serpentinite within the oceanic crust was rejuvenated after the recovery of serpentinized peridotites at Holes 779 A, 78OC, and 784A during Leg 125 of the Ocean Drilling Program (ODP).
Two seamounts were drilled during Leg 125: Conical Seamount in the Mariana forearc and Torishima Forearc Seamount in the Izu-Bonin forearc. These seamounts are thought to have formed by an upwelling and extrusion of hydrated mantle material that contained serpentine sediments and more competent blocks of variably serpentinized peridotite. The seamounts are associated with fracture zones, which because of high fluid content in the downgoing slab act as conduits for mantle material moving upward during diapirism. At Hole 779A, which is located halfway up the southeast flank .of Conical Seamount, 319.2 m was cored with 22.9% recovery. The recovered samples consist of blocks of variably serpentinized harzburgite and dunite embedded in a matrix of serpentine sediment. Drilling at Hole 780C penetrated 163.5 m into the summit of Conical Seamount, with only 8.8% recovery of serpentinized peridotites, which are similar to samples from Hole 779A. Drilling at Hole 784A, located north of Conical Seamount along ,the inner wall of the Izu-Bonin Trench on the western flank of Torishima Forearc Seamount, penetrated 425.3 m with 51.3% recovery. The serpentinized blocks found in the lower sections of this hole are set in a sheared and brecciated serpentine sediment.
In this study, we examine the seismic properties of the variably serpentinized peridotites recovered at Holes 779A, 780C, and 784A. The seismic velocities of these rocks, when compared with seismicrefraction velocities, place constraints on crustal composition. Birch (1960) and Christensen (1966) presented the initial data for the seismic and physical properties of the serpentinized peridotites. Lab-I Fryer, P., Pearce, J. A., Stokking. L. B., et aI., 1992. Proc. ODp, ScL Resuits, 125 
LABORATORYTEC~QUES
Twenty-two 2.5-cm-diameter minicores were taken normal to the core sections for velocity measurements. The samples were selected from the least weathered sections and were immediately sealed in water for shipment to the laboratory. The samples were trimmed and polished to right circular cylinders with flat, parallel ends. Sample density was determined from the volume and saturated weight. The samples were then jacketed in copper foil, with a 100-mesh screen placed between the sample and jacket. The screen allows any water trapped in the void space to escape without building pore pressure. Care was taken to maintain the saturated state of the samples until after the velocity runs werefmished. The samples were then carefully dried and weighed, and the porosity calculated from the wet and dry weights.
. Compressional and shear velocities were measured using the pulse transmission technique (Birch, 1960; Christensen, 1985) to hydrostatic pressures of 200 MPa, which is equivalent to the pressure approximately 7 km below the seafloor. Compressional and shear waves were generated by transducers having a I-MHz resonant frequency. Velocities were measured as a function of confining pressure to 200 MPa in steps of 10 MPa. Figure I is a typical plot of velocity at elevated confining pressures (Sample 125-779A-14R-2, 54--56 cm). The velocities are reported from least-squares-curve-fit data (Wepfer and Christensen, 1988) . The estimated error in the velocities is :1:0.5%for Vp,:1:l% for Vs, and :1:6%for Poisson's ratio (Christensen and Shaw, 1970) .
EXPERIMENTAL RESULTS
Velocities as a function of confining pressure and bulk density are tabulated in Table 1 . The values of porosity, V;V s' and Poisson's ratio at 200 MPa that were calculated from these velocities are reported in Table 2 . It is crucial to note that because the velocities were measured in only one direction (normal to the core), the values of Poisson 's ratio in Table 2 may have significant errors. Serpentinized peridotites are commonly highly anisotropic as a result of the preferred orientation of relic olivine (Birch, 1961; Christensen, 1966) . For anisotropic materials, velocities averaged in three orthogonal directions are frequently used to calculate Poisson's ratio. One-half of the recovered core is archived; consequently, there is often not enough rock to obtain three orthogonal samples for velocity measurements. Figure 2 , a plot of density vs. compressional and shear velociti that these rocks were exposed at one time in, or adjacent to, an active at 200 MPa for the Leg 125 samples, shows a positive linear trel volcanic zone, presumably an axial valley. The serpentinized peridobetween density and velocity. However, as Christensen and Salisbu tites recovered during Leg 125 are different from similar rocks that (1975) pointed out, velocity-density proportionaJities are valid on were collected during the previous legs in that these rocks outcrop in for specific rock types. The density and velocities at 200 MPa a forearc region. samplcsfrom Legs 37 and 45 fall into the range of density a and Christensen (1976) reported compressional velocities at 200MPa of the Leg 125 samples. Samples to the left .velocities of serpentinized peridotites from Leg 37. The Leg 37 serpenthe dashed line in Figure 2 have a density of less than 2.55 g/cm3, t tinized peridotites had densities of between 2,644 and 2.836 g/cm3 and density of minerals ofthe serpentine group (Deeret al., 1966) . Th( "compressional velocities at 200 MPa between 6.31 and 6.96 km/s. low densities are related to" significant porosity (up to II %; Table   i " Schreiber and Rabinowitz (1979) reported compressional velocities of in the cores selected for velocity measurements. '" I I:
. A plot of density vs. porosity fornine of the low-density serpentinites (Fig. 3) shows that density decreases with increasing porosity. The ranges of density.and-cQffipressionaI velocity-in serpentinized peridotite are commonly attributed to the variable hydration of olivine, which results in a reduction in density from 3.3 to 2.55 glcm3. However, Figure 3 reveals that porosity may also playa role in the variable velocity of serpentinized peridotite.
Poisson's ratio is useful for studying the Earth's crust because it is determined from only the compressional and shear velocities. For relatively pure serpentinites, Poisson's ratio usually falls between 0.35 and 0.38 (Christensen, 1966 (Christensen, , 1972 . However, values of Poisson's ratio for the Leg 125 samples are low (between 0.26 and 0.33). In Figure 4 , Poisson's ratio is shown vs. porosity for the nine low-d~nsity samp~es. The horizontal error bars were estimated by assummg accuracIes of 0.5% and 1% for Vp and V.. respectively (Christensen and Shaw, 1970) . Figure 4 shows a trend of decreasing Poisson's ratio with increasing porosity. Therefore, porosity affects Poisson's ratio, as it does density and velocity. An examination of Figur~2 suggests that for samples with a density less than 2.55 g/cm3 porosity decreases affect the compressional velocity relatively more than the shear velocity, thus lowering Poisson's ratio.
An examination of thin sections shows that samples with a density less than 2.60 glcm3 consist almost entirely of serpentine. Hence, density variations for these samples are likely porosity related. Hyndman and Drury (1976) , in a study of the physical propenies of Leg 37 basalts, claimed that the high porosity resulted in a low Poiss?n's. ratio .in ?Ccanic bas~ts, whereas Francis (1976) suggested that hIgh pOroSity Increases POIsson's ratio. The trend of the Leg 125 sampl.es supports the conclusions of Hyndman and Drury, although pOroSIty may affect the Poisson's ratio of basalts differently than that of serpentinites; It is interesting that the increasing porosity can, in some cases, lower Poisson's ratio whereas in other cases it can raise Poisson's ratio. Theoretical models of cracked media (Shearer, 1988) in~icate that this difference can be explained in terms of the aspect ratio of the cracks: thin cracks with aspect ratios less than 11200 will ge~era\ly increase Poisson's ratio, whereas thick cracks with aspect ratIos between 1120 and 112 will decrease Poisson's ratio. Electron microscope images of the pore structure of the Leg 125 serpentinites could possibly serve as a definitive test of this theory.
CONCLUSIONS
Serpentinized peridotites recovered from Leg 125 fall into two groups: samples with a density greater than 2.55 g/cm3 and relatively low porosity and those with a density less than 2.55 glcm3 and higher porosity. Compressional velocities of the Leg 125 serpentinized peridotites that ha ve a density greater than 2.55 glcm3 are within the range of density and compressional velocities of previous studies of serpentinized peridotites. A linear trend exists between density and both compressional and shear velocities.
Samples with a density less than 2.55 glcm3 are anomalous with respect to seismic velocity and Poisson's ratio. Porosity in these samples decreases both density and seismic velocities. In addition, high porosity also decreases Poisson's ratio. Density (g/cm 3) Figure 3 . Density-porosity plot of the nine low-density, high-porosity samples.
The solid line is the least-squares solution.
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